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ONLINE TESTING UNIFICATION SYSTEM
WITH REMOTE TEST AUTOMATION
TECHNOLOGY

FIELD OF THE INVENTION

The present invention generally relates to the field of a
computer software system and particularly to an online test-
ing unification system with remote test automation technol-

OgYV.

BACKGROUND OF THE INVENTION

During design and development of a hardware or software
product, manufacturers put great effort to assure desired qual-
ity of the hardware or software product. The production vali-
dation (quality assurance) process involves various activities
such as test plan and management, test execution, defect
report or the like. Extensive testing 1s oiten completed on the
products to assure performance and that the products meet
industry standards for hardware, software, and BIOS com-
patibility.

It 1s easy for testers to conduct improper tests or waste
valuable resources during a product validation process. For
example, testers perform tests manually by interpreting a set
of predetermined procedures and recording their results with
as much detail as they feel necessary. However, a set of
manually recorded instructions does not guarantee that
another tester can accurately duplicate and consistently
record the test results. Sometimes, testers waste time by
repeating simple but time-consuming tasks, allowing for the
introduction of error.

Multiple test groups may be involved 1n the production
validation process when various customers desire different
teatures 1n the product. However, when multiple test groups
service different customers, they hardly communicate with
cach other. Conventionally, each group maintains 1ts own test
results and procedures. Thus, the lack of shared knowledge
among various test groups may cause redundancy between
multiple test groups. Further, current test practices do not
provide a central location for test results, often leading to lost
or misinterpreted results.

Theretfore, 1t would be desirable to provide a centralized
system that maintains a shared knowledge database, records
history of specific testing practices, and prevents redundancy
in testing. It would be also desirable to provide an online
product validation system with a remote automated testing,
capability, which can improve efficiency and reduce ambigu-
ity 1n testing by performing a set of tasks repeatedly without
user mtervention.

SUMMARY OF THE INVENTION

Accordingly, the present invention provides an online
product validation solution with an integrated remote test
automation module.

In an aspect of the present invention, an online production
validation system may include a host server comprising an
online testing module configured to provide a web-based user
interface. The online testing module may display a graphic
user interface displaying a list of each procedure run in spe-
cific conditions. The online testing module may record the
results of each procedure. The host server may include a
centralized knowledge database storing history of specific
testing practices. Thus, a user may reference past test results
and verity the exact procedures and expected results of a test
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case on a specific system. The user may enter test cases to run
on a test system and check for specific defects in the software
or hardware product.

In another aspect of the present invention, the online pro-
duction validation system may include a remote test automa-
tion module. The remote test automation module may reside
in a test system which 1s communicatively coupled to the host
server over a network. The online testing module 1s config-
ured to assist a user 1n creating a test plan, display a proper
graphic user interface by consulting the knowledge data base,
and generate a script {ile based on the created test plan. The
user may input desired test procedures, hardware and soft-
ware configurations, and the like through the graphic user
interface.

The online testing module may generate a script file based
on the created test cases. The generated script file may be sent
from the online testing module to the remote test automation
module. The remote test automation module may execute a
test case based on the script file, and send a result of the
executed test case to the online test module. Advantageously,
the host server may display a progress of the test case 1n real
time while the remote test automation module executes each
step 1n the test case. The displayed progress of the test case
may include running, paused, passed and failed status of each
step 1n the test case.

In an advantageous aspect of the present mvention, the
remote test automation module may be able to perform such
tasks in a fraction of the time with more consistent results than
a human tester. Thus, the remote test automation module may
improve elficiency and reduce ambiguity in testing by per-
forming a set of tasks repeatedly without user intervention.
Further, such task offloading may allow the tester to spend
less time 1dly monitoring systems for errors and more time
proactively searching for 1ssues.

In another advantageous aspect of the present invention,
the online product validation system may capitalize on testing
resources by taking advantage of non-business hours, such as
evenings, weekends and holidays to accomplish testing in the
time that would have not been utilized. The online product
validation system may reproduce tests with no ambiguity and
record every detail of the results. The online product valida-
tion system may be utilized as a test case prototyping tool
through automating a test case 1n real-time as the test 1s
executed.

It 1s to be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory only and are notrestrictive of the inven-
tion as claimed. The accompanying drawings, which are
incorporated 1n and constitute a part of the specification,
illustrate an embodiment of the mnvention and together with
the general description, serve to explain the principles of the
ivention.

BRIEF DESCRIPTION OF THE DRAWINGS

The numerous advantages of the present invention may be
better understood by those skilled in the art by reference to the
accompanying figures 1n which:

FIG. 1 1s an 1illustration of a block diagram of an online
testing system environment in accordance with an exemplary
embodiment of the present invention;

FIG. 2 1s an illustration of a block diagram of an online
testing system 1n accordance with an exemplary embodiment
ol the present invention;

FIG. 3 1s anillustration of a graphic user interface screen in
accordance with an exemplary embodiment of the present
invention;
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FIG. 4 1s an 1llustration of a test progress status screen in
accordance with an exemplary embodiment of the present
invention;

FIG. 5 1s an 1illustration of a test step status screen in
accordance with an exemplary embodiment of the present
imnvention;

FIG. 6 1s an illustration of an automated test search screen
in accordance with an exemplary embodiment of the present
invention;

FIG. 7 1s an illustration of a relationship diagram of the
online production validation system 1n accordance with an
exemplary embodiment of the present invention; and

FIG. 8 1s an illustration of a flow diagram of the online
production validation system 1n accordance with an exem-
plary embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Reference will now be made i detail to the presently
preferred embodiments of the mnvention, examples of which
are 1llustrated 1n the accompanying drawings.

The present invention 1s directed to an online product vali-
dation solution 1ntegrating an online testing module config-
ured to assist a user to create test cases and a remote test
automation module configured to execute the created test
cases on remote test systems. The present invention may
generate complete functional product specifications based
upon existing marketing level requirements. A centralized
knowledge database storing previously built test cases and
various specifications may also provide consistency for future
specifications. As such, when a user creates a test plan, com-
plete test coverage for the test plan may be ensured and
cross-checked with product specifications stored in the
knowledge database.

A user may be able to generate various levels of tests such
as an automated test, a semi-automated test, a manual test or
the like. Moreover, seamless integration of the online testing,
module and the remote test automation module may provide
a uniform interface for generating both manual and auto-
mated test cases. The created test cases may be used by other
users and be utilized for customization and categorization for
tuture products. The present invention may provide various
reports regarding the test case. The test case results may be
reported from the remote test automation module and dis-
played through a GUI with open text fields for details. The test
case results may also include file attachments 1f necessary for
supplementary test records. Additionally, a test case status
may be reported within the test plan in real time with test case
execution. Defects reported against the product under test
may be traceable to the test case from which 1t had originated.
Test case histories may be also available for defect analysis as
well as overall test case effectiveness.

In the following description, numerous specific descrip-
tions are set forth 1n order to provide a thorough understand-
ing ol the present invention. It should be appreciated by those
skilled 1n the art that the present invention may be practiced
without some or all of these specific details. In some
instances, well known process operations have not been
described 1n detail 1n order not to obscure the present mven-
tion.

Referring generally now to FIGS. 1 through 8, exemplary
embodiments of the present invention are shown.

Referring now to FIG. 1, a block diagram 100 of an online
product validation system environment 1n accordance with an
exemplary embodiment of the present invention 1s shown. In
an embodiment of the present invention, a host server 102
may provide a test plan to each designated test systems 104-
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114. Each test system may run the test plan provided by the
host server 102 and return the result of the test plan back to the
host server 102. When the test system cannot communicate
with the host server directly, the test system and the host
server may communicate with each other through an inter-
mediate server 104. The host server 102 also provides a
web-based interface for users. As such, users may access the
host server using the web interface where they can view the
status of automated tests on the test systems.

Referring now to FI1G. 2, a block diagram 200 of an online
product validation system 1n accordance with an exemplary
embodiment of the present invention 1s shown. The online
product validation service may comprise a host server 202
which 1s communicatively coupled to a testing system 208.
The host server 202 may include an online unification testing
system (OTUS) module 204 and a knowledge database 206.
The OTUS module 204 may provide a web-based graphic
user 1interface. The host server 202 may assist a user to create
test cases by creating step-by-step procedures and by provid-
ing expected results which may define a method to validate a
teature. The user may create test cases though a graphic user
interface (GUI) comprising a simple form describing the
name, description, steps, and results of the test case. Once test
cases are created 1n the host server 202, the test cases may be
added 1nto a knowledge database 206. Any user may be able
to search and use previously created test cases for testing a
product. The user may add test cases to a test plan, which 1s a
collection of test cases, meant to be tested over a certain
period.

In an embodiment of the present invention, each test case
may be converted to a script file which 1s suitable for being
understood by the remote test automation module. In a par-
ticular embodiment of the present invention, the script file
may be based on XML {file format or the like. A corresponding
script 1s generated for each test case when a user selects a
desired action from a GUI. The GUI may display a list of
available test procedures and receive user selections. The
create test case may be added into the knowledge database so
that other users can utilize the test case 1n the future. Advan-
tageously, the OTUS module may automatically calculate the
estimated execution time and configuration prerequisites and
include this information within the test case attributes.

Referring now to FIG. 3, a GUI screen 300 through which
a user can create test cases 1s shown. The GUI 300 may
display test cases that are to be executed on the remote test
system. A list of the available automated steps 302 may be
displayed. When a user selects a step from the list of the
available automated steps 302, the GUI 300 may display the
selected step and 1ts associated parameters 306. Advanta-
geously, the user may have options of adjusting the step
parameters. The created test steps 304 may be added to the
script file 1n any order, edited and deleted. A corresponding
script of each test step may be included in the script file
generated for each test case when a user selects a desired
action from the GUI 300.

Referring back to FIG. 2, the script file may be sent to a
designated remote test system 208 which includes a remote
test automation module. The remote test automation module
may execute each test step 1n accordance with the received
script file. The host server 202 may recetrve a result of the test
in progress and informational messages from the remote test
automation module. The OTUS module may display a report
including a completion percentage of the test, runtime met-
rics, or the like, based on the received result of the test in
pProgress.

Referring now to FIG. 4, an 1llustration of a test progress
status screen 400 1s shown. The OTUS module may display a
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progress (e.g. percent complete or the like) 402, runtime
metrics 404 and an informational message 406 sent from the
remote test automation module. Additionally, the user may be
able to view the log file containing full details of each step
through another GUI interface provided by the OTUS mod-
ule.

The OTUS module may display the status of each step
indicating that the step 1s passed, failed, running or paused.
The user may be able to select a test case running 1n any test
system coupled to the host server to view the current status of
the test case. Referring now to FIG. 5, a test step screen 300 1s
shown. In an embodiment of the present invention, a status
502 of each test step may be represented by anicon. Each icon
may indicate that a test step may be passed, failed, running,
paused, investigated, or the like. The test step screen may
display each step, expected result, and status of the test step.

Moreover, various test case results may be reported 1 a
consistent format using predefined requisite fields, open text
fields for details and can also include file attachments 1f
necessary for supplementary test records. Delfects that are
reported against the product under test may be traceable to the
test case from which 1t had originated. Test case histories may
be also available for defect analysis as well as overall test case
clfectiveness.

A user may be able to select an available test plan from the
knowledge base. As such, a GUI may be provided, which
allows the user to search for a specific test plan or test cases
based on multiple test attributes including name, content, and
level of automation. Referring now to FIG. 6, an automated
test search screen 600 1s shown. The remote test automation
module may 1mprove elificiency and reduce ambiguity in
testing by performing a set of tasks repeatedly without user
intervention.

Referring now to FIG. 7, a relationship diagram 700 of the
online production validation system 1s shown. In an embodi-
ment of the present invention, a centralized knowledge data-
base may store previously built test cases 708 and various
specifications 706. When a user 702 creates a test plan 704,
the user may add specific system configuration 710 to the test
plan by defining various components 716 such as the exact
system, products, hardware and software to use. Product
requirement specifications 706 stored in the knowledge data-
base may be compared to the test plan. If necessary, previ-
ously built test cases 708 may be mapped with the product
requirement specifications 706 and then added to the test plan
702. The test plan 704 may be converted to several script files
which are suitable for being understood by the remote test
automation module 712. The remote test automation module
712 executes the script files and sends reported test results
714 back to the user 702. The user 702 may view the test
progress and various reports through GUIs. In this manner,
the complete test coverage for the test plan may be ensured
and cross-checked with product specifications stored in the
knowledge database.

Referring now to FIG. 8, a flow diagram 800 of the online
product validation system when a user creates a test plan 1s
shown. In a particular embodiment, a test plan may be a
collection of test cases divided into system configurations
aimed at validating one or more products. For example, a test
plan may include ten system configurations describing all
systems supported by a customer, as well as numerous test
cases to validate each operation on a product.

The online production validation system may assist a user
to define test system configurations 802. When the user
selects a title for a test plan 804, the online production vali-
dation system may assign a test plan ID for the test plan. The
user may be able to search previously created test cases in
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order to build the test plan for the test system 806. The online
production validation system may include the searched test
cases to the test plan 808. Then, the online production vali-
dation system may compare all test cases included 1n the test
plan and product requirements stored 1n the knowledge data-
base 810. When there 1s any product requirement which may
not be verified through the test cases included 1n the test plan,
the online production validation system may suggest possible
test cases for the non-verified product requirement 812. The
user may review the suggested test cases and accept or reject
the suggested test cases 814. The suggested test cases may be
included in the test plan 1f the user accepts the suggestion 808.
The online production validation system may store test plan
information and update the information when there 1s any
change 1n the test plan 816. The user may be able to view
various steps imnvolved 1n creating the test plan 818.

In an embodiment of the present mvention, a test plan
included in the knowledge database may consist of a collec-
tion of test cases categorized nto various test environments.
The OTUS module may send the test cases to a remote system
and collect a result of test case execution sent from the remote
test automation module. The results of the test cases may be
stored 1n the knowledge database. The test plan may be
updated to reflect the status of the test case. The OTUS mod-
ule may also provide a view of overall progress of multiple
product validation test suites simultaneously. Moreover, The
OTUS module may track individual components, such as
soltware and hardware, used during testing.

In an embodiment of the present invention, the OTUS
module may include an Automated Test Execution with Intel-
ligence (ATE-I) module which executes entire test plans. The
ATE-I module may be configured to 1identily the nature of the
test cases (automated/manual/semi-automated) and execute
the test cases that meet predefined criteria. The ATE-I may
insert specified test procedures between each test case execu-
tion as well as provide randomized execution.

Advantageously, the present invention may provide many
usetul features. A user may remotely start, stop, and resume
test case execution on a specific test system through a remote
test automation module coupled to the specific test system.
Since OTUS module provides a web-based user interface, the
user may view a test progress and a log file through any web
browser. The test system may be separated from a monitoring
location. The OTUS may allow a user to monitor the status of
multiple concurrent tests simultaneously. Moreover, when an
unexpected result occurs, the user may be alerted via alarms
and email ensuring prompt actions.

The present invention may capitalize on testing resources
by taking advantage of non-business hours, such as evenings,
weekends and holidays to accomplish testing 1n the time that
would have not been utilized. The present invention may be
utilized as a test case prototyping tool through automating a
test case 1n real-time as the test 1s executed (record/playback
capability).

In the exemplary embodiments, the methods disclosed may
be implemented as sets of instructions or software readable by
a device. Further, 1t 1s understood that the specific order or
hierarchy of steps 1n the methods disclosed are examples of
exemplary approaches. Based upon design preferences, 1t 1s
understood that the specific order or hierarchy of steps in the
method can be rearranged while remaining within the scope
and spirit ol the present invention. The accompanying method
claims present elements of the various steps 1n a sample order,
and are not necessarily meant to be limited to the specific
order or hierarchy presented.

It 1s believed that the online product validation system of
the present ivention and many of 1ts attendant advantages
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will be understood by the forgoing description. It 1s also
believed that 1t will be apparent that various changes may be
made 1n the form, construction and arrangement of the com-
ponents thereot without departing from the scope and spirit of
the invention or without sacrificing all of 1ts material advan-
tages. The form herein before described being merely an
explanatory embodiment thereof, 1t 1s the intention of the
following claims to encompass and 1nclude such changes.

What 1s claimed 1s:
1. A method for an online testing unification system, coms-
prising:
creating a test plan for a test system, the test plan including
a plurality of test cases, said creating a test plan includ-
ng:
defining system configurations of the test system;
searching for appropriate test cases based on the defined
system configurations;
assisting a creation of a user-created test case;
storing the appropriate test cases and the user-created
test case 1n the knowledge database;
including the appropriate test cases and the user-created
test case to the test plan;
retrieving a product requirement of the test system from
a knowledge base;
checking whether the retrieved product requirement 1s
not verified through the test plan;
determining a possible test case for the non-verified
product requirement;
reviewing the possible test case for the non-verified
product requirement; and
including the reviewed possible test case to the test plan
11 1t 1s acceptable, wherein the product requirement of
the test system and the possible test case are stored 1n
the knowledge database;
generating a script file based on each of the plurality of test
cases;
estimating execution time and configuration prerequisite
of the execution of the script file;
executing the script file 1n a remote test system;
displaying progress of the corresponding test case 1n real
time with execution of the script file, said displaying
progress including a completion percentage of the test
plan, a listing of each test step and an 1con representing
status of each test step;
storing results of the execution of the script file 1n a knowl-
edge database;
storing the created test plan 1n the knowledge database,
wherein the online testing unification system includes an
automated test execution with intelligence (ATE-I)
-1

[

module which executes an entire test plan, the ATE
module being configured to 1dentily a type of test case
from at least one of automated, manual or semi-auto-
mated and executing the test cases to meet predefined
criteria, the ATE-I module being further configured to
insert test procedures between execution of each test
case and to randomize test case execution;

reporting results of the execution of the script file, where

the reporting includes a set of predefined requisite fields
and an open text field for result details; and

providing test histories for performing at least one of a

defect analysis or an overall test case elfectiveness
analysis.

2. The method as described 1in claim 1, wherein the
progress of the corresponding test case includes running,
paused, passed, failed, and investigated status of each step in
the corresponding test case.

8

3. The method as described 1n claim 1, further comprising:

forwarding results of the execution of the script file to a
user.

4. The method as described 1n claim 3, wherein forwarding,

5 results of the execution of the script file to a user comprises
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sending an electronic message to a user.

5. The method as claimed 1n claim 1, further comprising:

generating a set of functional product specifications based
on a set of existing marking level requirements.
6. A method for an online testing unification system, com-

prising:

creating a test plan for a test system, the test plan including,
a plurality of test cases, said creating a test plan includ-
ng:
defining system configurations of the test system;
searching for appropriate test cases based on the defined
system configurations;
assisting a creation of a user-created test case;
storing the appropriate test cases and the user-created
test case 1n the knowledge database;
including the appropriate test cases and the user-created
test case to the test plan;
retrieving a product requirement of the test system from
a knowledge base;
checking whether the retrieved product requirement 1s
not verified through the test plan;
determining a possible test case for the non-verified
product requirement;
reviewing the possible test case for the non-verified
product requirement; and
including the reviewed possible test case to the test plan
11 1t 1s acceptable, wherein the product requirement of
the test system and the possible test case are stored 1n
the knowledge database;
generating a script file based on each of the plurality of test
cases;
estimating execution time and configuration prerequisite

of the execution of the script file;

executing the script file 1n a remote test system;

displaying progress of the corresponding test case 1n real
time with execution of the script file, said displaying
progress including a completion percentage of the test
plan, a listing of each test step and an 1con representing
status of each test step;

storing results of the execution of the script file 1n a knowl-
edge database, wherein the online testing unmification
system includes an automated test execution with 1ntel-
ligence (ATE-I) module which executes an entire test
plan, the ATE-I module being configured to 1dentily a
type of test case from at least one of automated, manual
or semi-automated and executing the test cases to meet
predefined criteria, the ATE-I module being further con-
figured to 1nsert test procedures between execution of
each test case and to randomize test case execution;

reporting results of the execution of the script file, where
the reporting includes a set of predefined requisite fields
and an open text field for result details; and

providing test histories for performing at least one of a
defect analysis or an overall test case elfectiveness
analysis.

7. The method as claimed 1n claim 6, wherein said i1con

representing status of each test step includes at least one of
passed, Tailed, running, paused or mvestigated.

8. The method as claimed 1n claim 6, further comprising:
generating a set of functional product specifications based
on a set of existing marking level requirements.
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9. A method for an online testing unification system, com- progress ncluding a completion percentage of the test
prising;: plan, a listing of each test step, expected result and an
creating a test plan for a test system, the test plan including icon representing status of each test step;
a plurality of test cases, said creating a test plan includ- storing results of the execution of the script file 1n a knowl-
ng;: 5 edge database;
defining system configurations of the test system:; forwarding results of the execution of the script file to a
searching for appropriate test cases based on the defined user, wherein the online testing unification system
system configurations; includes an automated test execution with intelligence
assisting a creation of a user-created test case; (ATE-I) module which executes an entire test plan, the
storing the appropriate test cases and the user-created 10 ATE-I module being configured to identify a type of test
test case 1n the knowledge database; case from at least one of automated, manual or semi-
including the appropriate test cases and the user-created automated and executing the test cases to meet pre-
test case to the test plan; defined criteria, the ATE-I module inserting test proce-
retrieving a product requirement of the test system from dures between execution of each test case, the ATE-I
a knowledge base; 13 module being further configured to insert test proce-
checking whether the retrieved product requirement 1s dures between execution of each test case and to ran-
not veritfied through the test plan; domize test case execution;

determining a possible test case for the non-verified
product requirement;

reviewing the possible test case for the non-verified 20
product requirement; and

including the reviewed possible test case to the test plan

11 1t 1s acceptable, wherein the product requirement of

the test system and the possible test case are stored 1n

reporting results of the execution of the script file, where
the reporting includes a set of predefined requisite fields
and an open text field for result details; and

providing test histories for performing at least one of a
defect analysis or an overall test case elfectiveness
analysis.

10. The method as claimed 1n claim 9, wherein said icon

the knowledge database; 25 . .
. : : representing status of each test step includes at least one of
generating a script file based on each of the plurality of test . . . .
_ passed, failed, running, paused or ivestigated.
Cases? . . . . e
estimating execution time and configuration prerequisite 11. The method as claimed in claim 9, further comprising:
of the execution of the script file; generating a set of functional product specifications based
executing the script file 1n a remote test system:; 30 on a set of existing marking level requirements.

displaying progress of the corresponding test case 1n real
time with execution of the script file, said displaying %k ok ok *
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